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Commissioner far Patents 
P.O. Box 1450 



\. I received a B.S. in Physics from MIT, with a. Masters and PhD 
from Stanford University, Where I worked on hetero-epitaxial growth of GaAs on 
Si for optoelectronic Applications. 

2. I am employed by Tntftmatritnal Business Machines Corporation at 
their Microelectronics facility in Burlington, Vermont, where I am 3- senior 
engineer, t have worked at IBM for thirteen years in semtecinductor technology. 

3. I have reviewed the subject patent application, including the 
claims, and foe examiner's remarks as contained in the Office Action moiled on 
September 1, 2004. I have also reviewed the U.S. Patent Publication No. 
2003/000641 0 to Brian Doyle. 

4. With specific regard to the Doyle patent publication, Doyle is 

using SidewaB linage Ttraafhr (SIT) tp msv& nstnrm rftftwmlg <n fh*> cfTim^ "Jhat 



Alexandria, VA 22313-1450 



DECLARATION UNDEK.37C.F.IL §1.132 
OF 

JAMES W. ADK3SSON 



Sir: 



JAMES W, ADKISSON declares as follows! 
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is, his channels are all below the surface of the ©rigmal steps (ftem 14 m 
Figs 1 and 2). To do tins, he deposits nitride layers (item 1 6) as eteh mask layers 
in Figs lb and 2b. 

5. The nitride layers (Hern 16) are amorphous dielectric layers. These 
arnm phoufl depositions lack the crystalline uioueities of euilaxial depositKms. 

6. The technical meaning of "epiimriaT is very specific and precludes 

me use of amorphous dielectric layers. A definition from Semiconductor 

Glossary (attached) is as follows, although any materials science text ox reference 

would use me same definition: 

epitaxy: process by which thin layer of single-crystal material is 
deposited on single-crystel substrate; epitaxial growth occurs in such way 
that the crystallograpbtc structure of the substrate is reproduced in me 
growing material; also crystalline defects of the substrate are reproduced 
in the growing material* 

7. We have limited our claims to use only epitaxial growth for a 
member of reasons. First, W9 want the carrier transport channels to be nearly 
perfect fof op t""* 1 ™ filggtrnn transport The purpose of this method is to allow 
band-gap taUoring of the gfommgl (far optimum charmed-carrier transport) and 
weU-eonrrnUed widths for the channels; epitaxy is a good method to do this. To 
rem mm them (as Doyle removes his nitride layers) would defeat the idea of the 
present mvculmu. 

8. Doyle does not perform epitaxial growth, and in fact teaches away 
from the use of epitaxial growth by describing nitride layers, which are 
amorphous dielectrics and not semiconductor crystals. The use of epitaxy, as in 
me definition above, assumes 3 crystalline layer which is perfectly, or essentially 
perfect l y, aligned to the original material, which is it&slf a crystalline mater ial. 

9. In addition, Doyle's layers are used as sacrificial etch masks, 
whereas the layers we grow eprtaorialTy are used as ma QOTiducrive channels. 
Doyle's layers are norther present after the process is complete, nor could they be 
since they are not effective conductors. 
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10, IWhct; wh^&eocamiiierpoirts torn his rw»w of claim 15 as 
semicondcctor lines (item 14, in Fig. 2a of Doyle), which are necessary to form a 
crystalline template, arc in fact oxide lines. By definition, these oxide lines are 
amorphous* without crystalline structure. Therefore, it makes no sense to 
compare them to the semkondDCtor lines referred to in claim 15. They clearly arc 
cot the single crystal substrate required for epitaxial growth. 

U. I further declare that all statements made herein of my own 
knowledge are true and that all gfi^mpnt^ n»wfe an uifutiuatiori and belief are 
believed to be trtie; and forth^ 

knowledge that willful false statements and me like so made are punishable by 
fine or imprisonment, or both, under Section 10O1 of Tide 18 of the United States 
Code, and that such willful false statements may jeopardizo the validity of me 
above ref ere nced application and any patent Issu i ng "thereon. 



D^; /Ik. 8. lOO* 
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